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Foreword 

 

enitial has used its best endeavours, experience and expertise to provide a meaningful, 

accurate and relevant representation of the works carried out. The works were based on a 

defined programme and scope of works and terms and conditions agreed with the Client.  

 

The findings discussed in this document relating to information provided by the Client relate 

only to those to which we have had access. No attempt has been made to validate any data 

or information provided. It is acknowledged that certain aspects may be superseded or 

rendered irrelevant by information in documentation to which we have not accessed. 

 

enitial cannot accept responsibility to any parties whatsoever, following the issue of this report, 

for any matters arising which may be considered outside the agreed scope of works.  

 

This report is issued solely to the Client. enitial does not accept any responsibility to any third 

parties to whom this report may be circulated, in part or in full, and any such parties rely on 

the contents at their own risk.  
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Introduction 
 
Background 
The Environment Agency have requested that the recently prepared landfill gas risk 
assessment1 for the Park Grounds Landfill Site (the Site) be extended to include a 
supplementary assessment that considers the potential impacts of emissions to air from the 
Site on a series of specified local ecologically significant locations designated as either Sites 
of Special Scientific Interest (SSSI) or Local Wildlife Sites (LWS).  These sites have been 
identified by the Environment Agency as follows: 
 
SSSIs 
 

• Goldborough Farm Meadows SSSI 
• Ravensroost Wood SSSI 

 
LWSs 
 

• Callow Hill Farm Meadow LWS 
• Withybed Wootton Bassett LWS 
• Hookers Gate Farm Meadow LWS 
• Folly Wood, Wootton Bassett LWS 

 
 
The locations of the SSSIs and LWSs relative to the location of the Site are shown in Appendix 
1 and 2 respectively. 
 
Methodology of assessment 
The Environment Agency’s guidance ‘Air emissions risk assessment for your environmental 
permit’2 (the Guidance) describes how to complete an air emissions risk assessment, 
including how to calculate the impact of the emissions from a Site and the standards that 
must be met. This guidance (originally published in February 2016 and last updated in August 
2016) has been used to direct this risk assessment.   
 
The Guidance indicates that substances can be screened in advance of any need for 
formalised modelling, and proposes a methodology where emission flow rates and 
concentration are used to calculate the environmental concentration of each substance of 
concern that will be released into the air, referred to as the Process Contribution (PC).  A 
series of dispersion factors are provided within the Guidance to consider the potential 
impacts of those substances. These dispersion factors (in micrograms per cubic metre per 
grams per second) are required to be multiplied by the substance release rate (in grams per 
second) to calculate the PC.  Dispersion factors are provided in the Guidance for landfill gas 
engines, flares or capped areas. No flares or engines are proposed to be installed at the Site 
therefore the dispersion factors for capped landfill areas has been applied in this assessment.  
 
A number of environmental standards derived from the Ambient Air Directive, UK Air Quality 
Strategy Objectives and UK Environmental Assessment Levels are quoted in guidance 
against which the calculated PC can been screened. In addition, in the case of targets for 
protected conservation areas, a series of substances are specifically identified.   
 
  

                                                
1 Landfill Gas Risk Assessment Review and Gas Management Plan Park Grounds Waste disposal Site  Crapper and 
Sons  -June 2018 
2 https://www.gov.uk/guidance/air-emissions-risk-assessment-for-your-environmental-permit#environmental-

standards-for-air-emissions 
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The Environment Agency’s Guidance states that where the calculated PC of substances is 
above the screening criteria, the impact of emissions to air from the Site on vegetation and 
ecosystems should be assessed for (amongst others) the following protected conservation 
areas: 
 
Within 2 km of the Site:  
�  Sites of Special Scientific Interest (SSSI)  
�  Local Nature Sites (ancient woodlands, local wildlife sites (LWS) and national and local 

nature reserves (NNR and LNR) 
 
In the particular case of Park Grounds landfill extension, the physical or theoretical stages in 
defining the components of the impact risk appraisal are outlined below 
 
Source characterisation  
The potential impacts of the site are considered as being consistent with the site continuing 
to receive a mixture of low-degradability non-hazardous waste.  While it is likely that the 
organic fraction of the waste inputs will continue to reduce, this cannot be modelled or 
forecast with certainty.  In order therefore to apply a degree of conservatism to this 
supplementary risk assessment, the upper limit of the gas generation curve from reference 1 
(at high moisture content) is used as indicative of the most likely peak generation rate for the 
site, and is therefore considered as the potential source of release to atmosphere. 
 
Receptor characteristics 
As set out in the introduction to this Supplementary Assessment, the potentially sensitivity 
ecological receptors to be considered have been identified in discussion with the 
Environment Agency3. The identified SSSI’s or LWS’s are ancient woodlands and the flora and 
fauna supported within them.  The majority of these are located to the north-east or east of 
the Site, generally downwind of the facility based upon the prevailing wind directions (see 
wind rose data obtained from the on-site weather station in Appendix 3).  
 
Transport Pathways  
The landfill gas risk assessment has identified the potential emission and transport pathways, 
determining that the most likely route is diffusion to surface through the capping layers or at 
the interface between the cap and the sidewall engineering.   
 
The underground migration of gas through the surrounding strata is considered as highly 
improbable due to the very low permeability of the surrounding geology, the site being 
predominantly land-raise, and being contained within an engineered clay barrier.  The 
geology beneath and around the site is a homogeneous low permeability clay that is 
laterally persistent for several kilometres and while there are some layered anhydrite deposits, 
these form discontinuous lenses, and will not form direct transport pathways to any of the 
SSSIs or LWSs.  The major impact of landfill gas on flora is phytotoxicity through exposure to 
carbon dioxide and, as a result, the displacement of oxygen in the root zones.  In the case of 
the nearby woodlands, the presence of landfill gas constituents in the root zones and 
subsurface soil atmosphere as a result of underground migration can be discounted.   
 
The transport pathway is therefore constrained as being diffusion through the landfill cap of a 
homogeneous, (i.e. non-point source), and atmospheric dispersion from ground level. 
  

                                                
3 EA personal communication with Sol Environment 
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Stage 1 PC screening 
The first stage of the risk assessment process outlined in the Guidance is to screen the 
calculated PC against specific criteria. Stage one requires screening the calculated PC 
against the following:  
 
-  The long term PC < 1% of the long-term EAL / AQS objective level;  
-  The short term PC < 10% of the short-term EAL / AQS objective level, and; 
-  <1% of the limit stated in the Guidance for specific metals that may be emitted in  

milligrams per square metre per day.  
 
Where the PC is determined to be below these criteria, they are considered insignificant and 
therefore no further assessment is required. Where they are exceeded, it is necessary to 
progress the assessment to a further stage.  
 
Determining the PC of substances of potential concern 
The landfill gas risk assessment identified an upper limit rate of gas generation from the 
emplaced wastes of the order of 320cu.m/hr, however the annual surface emission surveys 
of both the temporarily capped and permanently capped areas of the Site indicates that 
the engineering material is successful in containing the gas within the constructed cells.  
Where releases have been identified, these are typically at around 10 of several hundred 
survey locations, are usually at wells, boreholes or features that penetrated the cap, and are 
typically at a maximum concentration of 10,000 ppm (1% by volume) of methane.  Such 
releases indicate in-situ dilution or attenuation of methane within the cover soils. Considering 
the source term concentrations of methane (up to 60% by volume), the dilution/attenuation 
of methane to around 1% volume is considered to be substantial and significant. It is likely 
that the trace gases will be similarly depleted. 
 
Considering that the total gas generation at its peak is predicted to be 320cu.m/hr, over a 
site area of approximately 8.7ha, the release rate averaged over the whole site would be a 
gas flux of 3.6x10-3 cu.m/hr per square metre. 
 
The maximum constituent measured in the trace gases analysis [carbon disulphide] has a 
concentration of 260 mg/m3  and following the methodology in the guidance to calculate 
the release rate given as: 
 

“… Calculate the release rate by taking the substance’s actual gas flow in cubic 
metres per second.  Multiply this number by the substance’s concentration (in 
milligrams per cubic metre) divided by 1000….” 

 
In the case of carbon disulphide, at the concentration shown by analysis the calculation is:  
 

[3.6x10-3 / 3600] x [260/1000]  
= 1.0x10-6 x 0.26 
=2.6x10-7 g/cu.m/sec 

 
The calculated release rate is before atmospheric dilution and dispersal, for which the 
Guidance quotes factors relevant to capped landfill cells as being (at a maximum of 500m 
from the cell boundary) as an annual dispersal factor of 10.  
 
In normal conditions, the release rate of trace substances will be indeterminable even at the 
site boundary, and there is no cause to believe there to be any potential impact at either of 
the of two identified SSSI’s at respectively 3km and 4km distant, nor at any of the LWS’s 
estimated to be between 500m and 1km from the site boundary.  
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Discussion and conclusion 
In the case of emissions of particulates to air, there are clearly-defined methodologies and 
technical guidance on detailed modelling approaches for an appropriate assessment for 
emissions to air, and contaminant deposition for regulated processes.  The methodologies for 
emissions to air from landfills (rather than from point-source releases from associated 
processes) are less well defined. 
 
The Guidance generally deals with combustion processes emitting gaseous and particulate 
solids from point-source emissions.  In this case, the risk assessment solely considers the gas-
phase emissions through the landfill cap as a diffuse source.  This constrains the number of 
potential substances as these emissions will contain no particulates or post-combustion 
substances.  As the Environmental Standards apply to these types of substances, on the basis 
that no flares or engines will be used at the Site, there are no applicable EAL/AQS that apply 
to the Site. Similarly, none of the metals for which screening criteria are given in the 
Guidance for would be present in the emission from the Site.  
 
The PC has been calculated using the predicted gas generation rates for the site and the 
trace concentrations of the raw landfill gas as determined by analysis (see Appendix 1).  The 
last trace gas analysis from Autumn 2015 analysed samples in accordance with published 
guidance for trace gas analysis for landfill gas4.  The majority of the substances in the 
analytical screening suite returned ‘not-detected’ at the respective reporting limits, but 7 
substances were positively identified.  These being Acetaldehyde, Formaldehyde, Benzene, 
Carbon Disulphide, Chloroethane, Styrene and Toluene.  Each is reported in mg/m3 as a 
component of a landfill gas that had a typical profile of 61% methane, 26% carbon dioxide, 
11% nitrogen and 0.4% oxygen.   
 
Save for Chloroethane, each of the trace components are identified to be within the limits 
given in the Ambient Air Directive, the Ambient Air Directive Target Values and UK Air Quality 
Strategy Objectives or the Environmental Assessment Levels. 
 
The substances listed as PEC targets for protected conservation areas are as follows: 

Ammonia, Sulphur dioxide, Nitrogen oxide (as NO2), Hydrogen fluoride 
Nutrient nitrogen deposition, Acidity deposition. 

 
In normal landfill gas, none of these would be expected to be present in the raw gaseous 
state [i.e. without being combusted in an associated process], and the substances identified 
in the trace gas analysis and with limits set by the Ambient Air Directive will be substantially 
less than 10% of the short-term environmental standard for protected conservation areas. 
 
 
  

                                                
4 LFTGN04 Environment Agency 
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Appendix 1 – trace gas concentration 
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Appendix 2 – Local SSSIs and LWSs  
 

 
 
 
  

Landfill site 
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Appendix 3 – Windrose information 2015 
 
From Park Grounds Energy from Waste Facility, Royal Wootton Bassett - Air Quality 
Assessment- Entran limited 2017 
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Appendix 4 Local SSSI's 

 


